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GPM/GMI Polarimetric Observations of Cloud 
and Precipitation 


Dong L. Wu, NASA Goddard Space Flight Center 


¢ Ice cloud microphysical properties as observed by GMI 
¢ Cloud—precipitation processes in severe weather systems 


¢ Sensitivity gaps and observational needs 


Caltech/JPL workshop Pasadena, California September 26, 2017 


Squall Line Storm Case in the US East Coast 
on April, 29, 2014 
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GMI Polarimetric Observations at 18.7, 89 and 166 GHz 
(Squall line on April 29, 2014) 
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Gong and Wu (2017) 
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GMI Polarimetric Observations at 18.7, 89 and 166 GHz 


(Hurricane Irma on September 7, 2017) Courtesy of J. Gong 
TB, 18.7 GHz (k) PD, 18.7 GHz (k) _ 183/7 GHz Pred aifation Rate (mm/hr) 
; , ‘ ; 300 ie : 60 276 = 69 
270 51 a 250 59 
ae fn! 240 wm = 228 49 
Lp ie hee eee | o 199 
18.7 RS 1 14 210 340 id 0a 39 
=. 20 
G H z 180 25 les 148 29 
10 
150 17 123 19 
0 
120 8 peter sh a8 9 
100 150 200 250 300 
eS aa: 90 TB 18.7 GHz (K) 0 
(K) (k) TB vs. PD 183/7 GHz Provipiiotian Rate (mm/h) 
300 25 276 69 
270 21 Zee = 59 
240 17 = = 49 
199 = 
1 14 = 
210 79 = 39 
= w 148 S 29 
150 7 123 4 19 
120 3 98 a 4 
100 150 200 250 300 . 
90 0 TB 89 GHz (kK) 0 
(k) (K) TB vs. PD 183/7 GHz 
300 20 276 
270 17 250 
240 14 nai 
199 
210 "1 174 
180 8 148 
150 5 123 
120 2 = 
90 0 100 150 200 250 300 


TB 166 GHz (K) 


89GHz,Horizontal 


ATB (V-H) [K] 


3 
2 
| 
0 
2 


TBH [kK] 


TBH [k] 


194 202 210 218 225 
TBH [K] 


89GHz,Horizontal 


212 215 219 222 225 
TBH [k] 


ATB (V-H) [K] 
N @noucuG 


20 222 223 224 225 


ATB (V-H) [k] 


198 205 212 219 225 


~ 30! 
= 60 
> 0 
a *6 
< 1 


8 
6 
4 
2 
0 
1 


166GHz,Horizontal 


29 242 255 269 282 
TBH [k] 


166GHz,Horizontal 


117 158 199 241 282 
TBH [kK] 


45 179 213 248 282 
TBH [K] 


166GHz,Horizontal 


ATB (V-H) [K] 


98 219 240 261 282 
TBH [k] 


186GHz,Horizontal 


ATB (V-H) [k] 


200 214 229 244 259 
TBH [Kk] 


186GHz, Horizontal 


ATB (V-H) [k] 


96 137 177 218 259 
TBH [K] 


186CHz, Horizontal 


OE 
0 
0 
0 
0 
j 


21 155 190 224 259 
TBH [Kk] 


ATB (V-H) [kK] 
No» @m OO 


186GHz,Horizontal 
eT 


ATB (V-H) [K] 


8 
6 
4 
6 
1 


70 192 214 236 259 
TBH [K] 


Courtesy of J. Gong 
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Radiative transfer models have difficulties to re- 
produce the observed polarization (i.e.” Bell-Curve”) 
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Possible Causes of the 
“Bell-Curve” 


- Random orientation of ice 
particles 

- Rime ice (Jerry Harrington, 
personal comm.) 


e Radiometric saturation at 
deep convective cores 


Cloud-Precipitation 
Processes 


- Roles of dynamics and 
turbulence 


° Roles of ice clouds and their 
microphysics 


> What to improve 
observation techniques 


A Proposed EVs Study 
(Wu et al., 2014) 
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GMI 166-GHz 
polarization 
difference (PD) anti- 
correlated with high- 
cloud amount 


Ice particular 
orientation likely 
causing the PD and its 
diurnal variation 


Important implication 
for cloud-precip 
processes: when and 
where clouds will 
produce 
rainfall/snowfall 


Gong et al. (2017) 
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Diurnal Variations of Ice Cloud Microphysical Properties 


(b) CFAD, [30S, 30N], 2014-2015 
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Clouds, ice clouds in 


particular, are a major > 
source of uncertainty —_ 
in climate models 2 
Submm-wave sensors o 
fill the sensitivity gap -§ 
between MW and IR. 
Cloud microphysical 9 
properties (particle 3 
size and shape) ci 
account for large 3 
(~200% and 40%) - 
measurement 


uncertainty. 


Cloud Ice Sensitivity Gap 
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